Six commercial samples of dried Papaver rhoeas petals (I-VI) imported from Iran and used in the industry as food supplements and for herbal tea preparations and five Papaver rhoeas fluid extracts (I-V) were purchased from two suppliers in the Milan (Italy) area, which are not mentioned for reasons of privacy. Thebaine, oripavine and codeine pure standards (purity > 99%) were purchased from S.A.L.A.R.S. All other reagents and solvents were obtained from Fluka and were of analytical grade.
Botanical examinations
Different batches of commercial samples of dried "red poppy" petals labeled as "Papaver rhoeas"
were imported from Eastern Europe. Papaver rhoeas fresh flowers growing wildly in Northern Italy were harvested in full bloom and were used as botanical reference. Macroscopic and microscopic identification of Papaver samples including shape, size, color and surface characteristics was conducted according to the European Pharmacopoeia [16] .Voucher specimens were deposited at the Herbarium of the University of Turin (Italy). [16] 1.0136 g and 1.0115 g of fresh petals were weighed, heated at 105°C for two hours and allowed to reach room temperature in a dryer for 40 min. The drying process was repeated twice. The final weight of the two samples was 0.9180 g and 0.9318, showing a % weight loss of 9.43 and 7.87 % respectively. These data are in agreement with what is reported in the VIIth edition of the European Pharmacopoeia, in which it is stated that the % weight loss for red poppy petals should be less than 12 %.
Drying of fresh Papaver rhoeas petals

Liquid-liquid extraction of Papaver rhoeas fluid extracts
950 L of water, 50 L of the IS solution (50 g/mL) and 50 L of a 0.5 N NaOH solution were added to 1 mL of a Papaver rhoeas fluid extract. The aqueous phase was extracted with 1 mL of a 9:1 dichloromethane:isopropyl alcohol mixture. The organic phase was evaporated and the residue was dissolved in 500 L of the mobile phase for HPLC determinations.
A blank sample for assessment of the specificity was obtained from 1 mL of the Papaver rhoeas extract not containing thebaine and oripavine, following the liquid-liquid extraction procedure described above.
Extraction of dried Papaver rhoeas petals
500 mg of petals were macerated in 20 mL of a 60% (v/v) hydroalcoholic solution under stirring overnight. The suspension was filtered, and 1 mL of the extract was then removed and mixed with 50 L of the internal standard solution (50 g/mL), 950 L of water and 500 L of 0.5 N NaOH for the HPLC determinations. For GC column analyses, 1 mL of the extract was removed, the solvent was then evaporated and the residue dissolved in dichlorometane (100 L). The spots corresponding to the products were visualized either with a 10% (v/v) aqueous H 2 SO 4 solution, with Draggendorf or chloroplatinic reagent.
Preparation of the Draggendorf reagent: 10 mL of a solution obtained by dissolving 2.0 g of bismuth nitrate in 25 mL of acetic acid and 75 mL of water were added to 10 mL of a 40% potassium iodide aqueous solution and 20 mL of acetic acid.
Preparation of the chloroplatinic reagent: 5 mL of a 5% acidic chloroplatinic solution and 45 mL of a 10% potassium iodide aqueous solution were diluted in 100 mL of water.
Standard solutions were prepared by dissolving 20 mg of the alkaloids in 5 mL of methanol (4 mg/mL).
GC analysis
The analyses were performed on a Carlo Erba HRGC 5160 Mega Series GC system, with a Carlo Erba 80 FID detector and an on-column injection system with a second cooling step 10 s after injection of the sample. The GC was equipped with a HP 100% methylsiloxane fused silica gel The GC-FID system was operated under the following conditions: detector temperature 250°C;
detector gases: hydrogen (35 mL/min), air (350 mL/min), helium as make up gas (20 mL/min); oven temperature program: initial 65°C (0 min), then 40°C/min to 240°C and 10°C/min to 310°C (3 min). Helium was used as the carrier gas at a flow rate of 1.2 mL/min, the injection volume was 1
L.
Standard solutions of thebaine were prepared in dichloromethane at 4 mg/mL, 400 g/mL and 40 g/mL; standard solutions of 1-[2-(4-methoxyphenyl)-2-[3-(4-methoxyphenyl)propoxy]ethyl]imidazole SKF (IS) were prepared in dichloromethane at 500 g/mL and 50 g/mL.
HPLC analysis
The preliminary determinations were carried out with a Hewlett Packard 1050 HPLC system equipped with an autosampler and a UV detector and the data were analyzed with a HP Chemstation software.
Five different methods were compared. (125 x 4 mm, 5 μm). Flow rate: 1 mL/min. Detection wavelength: 284 nm.
Method E was chosen because of the lack of specificity and sensibility of the other methods.
The quantitative determinations were carried out on a Pro Star Varian HPLC equipped with a 410
Varian autosampler and a 335 Varian diode array detector. The chromatographic data were analyzed with a Galaxie software.
Standard solutions of thebaine, oripavine and codeine (IS) were prepared in ethanol at 1 mg/mL and 
